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Abstract

Sexual pheromone traps were used in cotton fields to estimate
the population of pink bollworm, Pectinophora gossypiella (Saunders)
moths at Behira Governorate during 1989 and 2000 seasons. Relation-
ship between early spring trapping of the pest and its population during
the cotton season was studied. Moths emerged from diapaused larvae in
spring could be used as a monitor of size and population of pink boll-
worm at the beginning of the season during cotton flowering. Number of
pink bollworm moths caught in pheromone traps during cotton flowering
was highly significant positively correlated with the number of moths
caught during boll formation.

There was an insignificant negative correlation between number
of P. gossypiella and Earias insulana larvae inside green bolls in cotton
fields, 1999 and 2000 seasons. Accordingly, when the inside number of
pink bellworm larvae increased, the number of spiny bolliworm larvae de-
creased.

Alsg, an insignificant positive correlation between average num-
ber of pink bollworm in 100 green cotton bolls at the end of the two
studied seasons and average number of moths emerged from diapaused
larvae in the following spring.

INTRODUCTION

The changes in the infestation levels of the pink bollworm, Pectinophora gossy-
piefla (Saunders) is considered of great value allover the world. Economic losses occur
as a result of reduced yield quantity and cotton lint quality. Early infestation of the
crop with P. gossypiefla usually starts in the flowering paris of cotton (squares and
flowers} in June and continue in boll during July, August and September untit the end of
the season. Sharma (1988) in india stated that contrel of pink bollworm in squares and
blooms early in the season reduced infestation in bolls. In India, also, Siddiqui (1989)
cbserved that the rate of pink bollworm moths catch increased at the cotton flowering
period, reached its peak at boll bursting followed by a decline in trap catches. Chu and

Henneberry {1990) reported that in U.S.A_, the number of pink bollworm male moths
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caught from March to June was correlated significantly with the number caught from
July to August, indicating that early spring trapping may be used to identify potential
field problem. Hossain (1990} and Romeila (1991) showed that in Egypt, pink bollworm
moths started to appear in the traps in reasonable numbers by the end of March. Moth
activity formed two conspicuous annual brocds, the first extended, mainly from April to
early Juty and the second from about mid-May to the end of November. El-Deeb et al.
{1995) and Abd El-Hamid et al. {1999) found in Egypt that P. gossypiella showed four

generations.

The present study was conducted to determine the relationship between number
of pink bollworm moths emerged from diapause in spring and number of moths during
flowering cotlon season. The relationship between the occurrence of pink boliwarm
moths during flowering period and green boll formation was also studied. The competi-
tion value between pink and spiny bollworms larvae inhabiting the green bolls was esti-
mated. The relationship between pink bollworm larvae inside infested green bolls on
harvest date and yielded number of emerged moths from diapausing larvae in the next

‘spring was aiso considered.

MATERIAL AND METHODS

A semi-large scale field experiment was carried out at Behira Governorate during
1999 and 2000 cotten growing seascns. Sex pheromone “Delta” traps were used to
estimate the changes in the poputation of pink bollwerm male moths. 365 traps were
placed in 9850 feddans of winter crops and from March to June 4482 traps were dis-
tributed in cotton fields 134400 feddans). The traps were examined at three day inter-
vals and the number of moths was counted and recorded. The relationships between
number of pink boHworm moeths emerged from diapausing larvae in spring season and
flowering stage was studied. The relationship between pink bollworm maths population

during cotton flowering and green boll formation was also clarified.

Pink and spiny bollworms numbers inside samples of green cotton bolls were
counted. A total number of 33 and 24 samples of 160 green bolls wera picked weekly
during July, August, September 1999 and 2000, respectively. The sampled bolls were

carefully dissected and examined for pink and spiny boliworm larvae,
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RESULTS AND DISCUSSION

Table 1 shows the average number of pink bollworm moths during spring, flower-
ing and green boll formation periods in cotton fields at Behira Governorate during 1989
and 2000 seasons. Data revealed that a highly significant positive correlation between
pink boliworm moths emerged from diapausing larvae in the spring and number of
moths captured during flowering period. Each pink bollworm moth captured in the trap
per night in the spring corresponded three-four moths detected in the trap per night
during cotton flowering pericd in the fields. The results suggest that night moth trap
catches in the spring can be used for predicting the pink bollworm population during
the flowering period. Taman (1990) stated that pheromone traps provided a useful ec-
ological tool for monitoring cotton insect pests and early prediction of their successive
generations. Kostandy (1991) found that early in the season, the only feeding sites for
the pink bollworm larvae were the flower-buds and flowers. Control of early infestation

in flowers is supposed to decrease the propagation of the pestin green bolls.

On the other hand, the number of captured pink bollworm moths caught/trap/
night during the cotton flowering season was highly correlated with the number of
moths caught during cotton boll formation. 10 moths of pink bollworm caught in a
trap/night during cotton flowering period corresponded 3-7 moths would detected in a
trap/night during cotton boll formation period. In other words, control programs on
squares and flowers early in the seasons before cotion boll formation, is resulted in re-
ducing percentages of infested bolls with pink bollworm. This result agrees with those
of Chu and Henneberry (1990} in U.S.A., who mentioned that the average number of
pink bollworm male moths/night/trap caught from March to June {flowering period}
was correlated significantly with the the average number of moths caught from July to
August (green boll formation), indicating that early spring trapping may be used to
identity potential field problem. Kostandy (1994) observed a highly significant positive

relationship betwaen the pink bollworm moth and the carresponding larval infestation.

Table 2 shows the fluctuations in average number of pink and spiny bollworms
inhabiting green bolls during July, August, September 1999 and 2000, respectively. An
insignificant negative correlalion between numbers of pink and spiny bollwerm larvae in-

side green bolls was noticed during 1999 and 2000 cotton seasons. Percentages of



1080 MONITORING OF COTTON PINK BOLLWORM POPULATION
AT DIFFERENT COTTON GROWTH STAGES IN EGYPT

Table 1. The changes in the number of pink bollworm moths as indicated by pheromone
traps (Behira Governorate) during spring, cotton flowering and boll formation
periods, 1999 and 2000 seasons.

Spring period Flowering period Boli formation  period

Inspection] No. of moths/trap | Inspection| No. of moths/trap jInspection| No. of moths/trap
date 1999 2000 date 1999 2000 date 1999 2000
25/3 0.31 0.20 5/6 1.74 3.44 2217 5,69 4.15
1/4 Q.25 0.27 12/6 1.73 3.97 29/7 6.14 5.1

8/4 0.38 0.29 19/6 1.37 4.38 5/8 5.97 5.29
15/4 0.47 0.42 26/6 1.78 4.69 12/8 5.91 4.95
22/4 0.47 0.62 3/7 2.70 4.78 19/8 6.11 5.29
29/4 0.65 0.58 10/7 3.36 4.05 26/8 6.63 5.54
6/5 0.94 0.82 17717 5.54 5.93 2/9 6.90 6.40

- Correlation and regression coefficient between numbers of moths during spring and
cotton flowering periods in {(1999) and (2000) seasons were (+0.936, +4.576) and
(+0.835, +2.943), respectively.

- Correlation and regression coefficient between number of moths during cotton flower-
ing and bol! formation periods in (1999) and (2000) seasons were {+0.916, +0.339)
and (+0.842, +0.718), respectively.
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Table 2. Average number of pink and spiny bollworms in 100 green cotton bolls at
Rashied district, Behira Governorate, during 1999 and 2000 seasons

Inspection date Pink boliwoerm Spiny bollworm
1999 2000 1999 2000
18/7 to 22/7 0.58 - 0.68 -
23/7 to 29/7 0.39 0.38 0.39 0.37
30/7 to 4/8 0.45 0.25 0.82 0.42
5/8 to 10/8 0.58 0.92 0.84 0.12
11/8 to 16/8 1.21 0.50 0.45 0.29
17/8 to 22/8 1.42 0.83 0.24 0.08
23/8 to 28/8 0.88 0.96 0.21 0.17
29/8 to 3/9 1.21 0.92 0.73 0.37
4/9 to 9/9 0.85 0.67 0.76 0.29
10/9 to 15/9 0.76 0.79 0.51 1.08
16/9 to 21/9 1.30 0.63 0.36 0.33
22/9 to 27/9 1.09 0.75 0.06 0.25

- Correlation coefficient (r} & regression coefficient {b) between pink and spiny boll-
worms in green cotton bolls in (1999) and (2000) seasons were (-0.479, -0.358)
and (-0.541, -0.621), respectively.

- Percentage of variation (r> x 100) in 1999 and 2000 seasons were 22.9 and 29 %,

respectively.
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variation (> x 100) were 23 % and 29 % in 1999 and 2000 seasons, respeclively
when the spiny bollworm was considered as dependent variable. In general, it means
that when the number of pink bollworm increases, the number of spiny bellworm de-
creases. 71 to 77 % of variation in the number of spiny bollworm was due to other fac-
tors such as its different host plants (except cotton). Abul-Nasr et al. {1979) and Ab-
del-Rahim ef al. (1980} mentioned that cotton plants that bloomed and matured early
became less infested by P. gossypiella. The majority of damaged bolls throughout the

whole season were infested with pink bollworm larvae rather than with spiny bollworms.

Table 3 shows the average number of pink bollworm/100 green bolls collected
from cotton fields at the end of 1999 and 2000 seasons and the corresponding aver-
age number of moths/trap/night emerged from diapausing larvae in the following
spring 2000 and 2001. An insignificant positive correlation between number of pink
bollworm inside green bolls were inspected during September and number of pink boll-
worm moths emerged from diapausing larvae of the second season. It could be con-
cluded that the increase of the pink bollworm infestation in green bolis at late season is
following by increase in number of moths emerged from diapausing larvae in the spring
of the next year. Although small number of the pink bollworm larvae (inside the last
samples of green bolls) entered diapause, the emerged moths in the following spring is

considered parameter or predicting the population density of the pest.
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Table 3. Average number of pink bollworm/100 green cotton bolls in September of
1999 & 2000 and average number of moths in trap/night emerged from dia-
paused larvae in spring of 2000 & 2001 (Rashied/Behira Governorate}

Av. no. of pink bollworm/100 green boll Av. no. of moths/trap
Inspection date Av. no. Inspection date Av. no.
1999 2000 1999 2000
4-9th  Sep. 0.85 0.67 21-27th Mar. 0.2 0.37
10-15th Sep. 0.76 0.79 28th Mar-3rd Apr. 0.27 0.44
16-21th Sep. 1.3 0.63 4-10th Apr. 0.29 0.76
22-27th Sep. 1.09 0.75 11-17th  Apr. 0.42 1.02

- Correlation and regression coefficient between pink bollworm in green cotton bolls in
last month of {(1999) and (2000) seasons and moths emerged from diapausing lar-
vae in spring of the following season were (+0.447, +0.168) and (+0.0008,
+0.0004), respectively.
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